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Conclusion: The new method based on local structures in 
18F-FDG PET images was a feasible approach. This method is 
more sensitive in terms of providing a clearer 18FDG uptake 
dose response six weeks after initiation of treatment 
compared to standard image subtraction, and may be 
valuable in future studies addressing RILT. 
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Purpose or Objective: To quantify the time course and the 
extent of radiation-induced neuronal changes following skull 
base (cohort I) or brain (cohort II) proton radiation therapy 
(PRT). 
 
Material and Methods: We analyzed 4 cohort I and 4 cohort II 
patients, who completed 2 year follow-up magnetic 
resonance imaging (MRI) and neurocognitive (NC) study. 
Apparent diffusion coefficient (ADC) and fractional anisotropy 
(FA) from diffusion tensor imaging were used to evaluate 
neuronal and white matter injury at 1.5, 6, 12 and 24 m 
following PRT. All MR images for each patient were co-
registered to the planning CT using rigid image registration, 
enabling patient-specific contours (ROIs) to be transferred. 
Each ROI thus encoded time-dependent MR parameters. The 
biologically effective doses to GTV ranged from 52 to 70 Gy. 
Dose-related neuronal changes were compared between the 
two cohorts as well as within each patient. Cohort I typically 
received a left-right symmetric PRT with higher dose to the 
temporal lobes and brainstem, and cohort II a unilateral PRT 
with a significant higher dose to only hemisphere. ROIs were 
hippocampus, cerebellum, corpus callosum, temporal lobes, 
GTV, brainstem and the whole brain. NC testing used 8 
memory indices that are radiation-sensitive and insensitive, 
based on prior series of studies: visual or verbal, semantic or 
perceptual memory (encoding, retrieval, and reaction time to 
recognize). 
 
Results: ADC is an inverse measure of cellular density. After 
PRT, average ADC first increased and then decreased; the 
peaks of the average ADC were detected at 1.5 m and 12 m 
after PRT for cohort I and II patients. Further, variations in 
the ADCs were correlated with the mean doses. This dose 
dependence had different temporal course between the two 
cohorts. For cohort I, the dose relationship disappeared 12 m 
after RT. For cohort II, the dose relationship was the 
strongest at 12 m after RT. ΔADC/ADC (%/Gy) = [0.16, 0.15, 
0, -0.06] and [0.16, 0.19, 0.37 0.09] at 1.5, 6, 12 and 24 m 
after PRT for cohort I and I.FA is a measure of neural 
connectivity in the brain. On average, no consistent changes 
in FA were observed for ROIs receiving a mean dose < 40 Gy. 
In ROIs that received > 40 Gy mean dose, FA decreased 
consistently. The largest reduction of FA was observed at 1.5 
m following PRT. <ΔFA/FA>(%) = [-7.5, -5.3, 2.9, -1.4] at 1.5, 
6, 12 and 24 m after PRT for both cohorts. Among NC tests, 
only changes in verbal and visual semantic retrieval were 
significant. Decline occurred 1.5 m after PRT (visual semantic 
reaction time: p<0.005; verbal semantic retrieval: p<000). 
Recovery occurred 6 m after PRT, and reached baseline at 24 
m.  
 
Conclusion: ADC and FA are sensitive measures to quantify 
radiation-induced neuronal injury following PRT. Both ADC 
and FA showed changes at 1.5 m and a recovery similar to the 
time course of changes in NC functions. 
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Purpose or Objective: Radiotherapy aims at delivering the 
highest possible dose to the tumor while minimizing the 
irradiation of surrounding healthy tissue, and especially to 
the organs at risk (OARs). Therefore, accurate delineation of 
OARs is required for radiation treatment planning (RTP). In 
thoracic oncology, delineation of some OARs remains manual, 
making the task time consuming and prone to inter observer 
variability. Various (semi-) automatic approaches have been 
proposed to segment OARs on CT but the task still remains 
challenging. Here, a system to interactively segment OARs in 
thoracic oncology on CT images is presented and its clinical 
acceptability evaluated. 
 
Material and Methods: The proposed framework has been 
implemented using MITK platform. User interaction lies in the 
easy definition of few manual seeds for the OARs and 
background using a 'paintbrush' tool, which can be 
interactively added in any view (axial, sagittal or coronal), 
and is subsequently propagated within the whole volume. 
Once the user is content with the seeds placement, the 
system automatically performs the segmentation. If the 
outcome is not satisfying, the user can modify the seeds, 
which involves adding and/or removing existing seeds, and 
perform again the automatic segmentation. Number of tries 
has been limited to five in the current study. If after the five 
modifications the segmentation result is not sufficient to be 
usable in the RTP, the user shall reject it; otherwise, he shall 
accept it. A hybrid approach combining watershed 
transformation and graph cuts is used for the segmentation 
task. 
 
